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1. Introduction 

Le t  P(D) be a par t ia l  differential  opera tor  in R n wi th  constant  coefficients 
and  /" a closed convex cone in R ' .  Thus  we assume tha t  x, y E / ~  and  s , t  > O  
implies t h a t  sx ~ ty E F. The problem discussed here is to decide when P(D) 
has a fundamenta l  solution wi th  suppor t  in F. 

When F is a p roper  cone, t ha t  is, when /~ contains no s t ra igh t  line, this con.  
di t ion means precisely t h a t  P(D) is hyperbol ic  wi th  respect  to  the suppor t ing  
planes of F which meet  F only  at  the  origin (Gs [4], see also H S r m a n d e r  
[5, Theorem 5.6.2]). In  the o ther  ex t r eme  case where /"  is a ha l f  space suff icient  
condit ions were given long ago b y  Pe t rowsky  (see Gelfand - -  Shilov [2]), and a 
complete  answer to  the  quest ion was ob ta ined  b y  H S rm an d e r  [6]: 

In  general the  intersect ion F gl ( , _ / ' )  -~ W is a linear subspace and  x E F 
implies x ~- y E / 7  for eve ry  y E W. This shows t h a t  _/1 is the  inverse image 
in R n of the  image V of  2" in Rn/W under  the  quot ien t  map.  I t  is clear t h a t  
V is a p roper  cone. We shall use the  nota t ions  n ' = d i m W ,  n" ---- n - -  n '  and  
coordinates x ~ (x', x") such t h a t  W is def ined b y  x" = O. Also for n '  > 0 
and  n" > 1 sufficient conditions for the  existence of  a fundamenta l  solut ion of  
P(D) with  suppor t  in F,  analogous to those of P e t ro w sk y  for n " ~ -  1, have  
been  given by  Gindikin [3]. We shall ex t end  these in the  direct ion suggested b y  
the  technique  used by  HSrmande r  [6]. However ,  when n " >  1 there  are poly- 
nomials such t h a t  P(~' ,  D") is not  hyperbol ic  for any  ~'. This  in t roduces  a new 
diff icul ty  and in consequence of  this the  resul t  is far  f rom complete.  

I n  Section 2 we invest igate  the  general  necessary conditions. The methods  
used are ve r y  close to those of H 6 r m a n d e r  [6]. In  the hyperbol ic  case the  principal  
pa r t  plays a v e r y  impor t an t  role. (See L. Svensson [9].) Here  the  principal  pa r t  
does not  give so much  informat ion  abou t  = the  polynomial ,  and  we have  not  been 
able to  f ind  a n y  subst i tute .  However ,  in Sect ion 3 we s t u d y  some s tabi l i ty  proper-  
ties of  the necessary conditions which allow us to car ry  them over  to  various poly- 
nomials re la ted to  the behavior  of P s t  inf ini ty.  


